NOTES FOR AN EARLY ANIMATION DEVICE 


Lee Harrison 


The following paper is reprinted in facsimile form as 
the most primary and authentic source of Lee 
Harrison’s original concept for electronic animation. 
These notes eventually materialized as the ANIMAC 
animation system. —D.D. 
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- THERE ARE. TWO Gm SIGNAL OuTPUTS oF HE COCK. 
OR MABTER OSCULATOR. ONE 1S A SQUARE WAVE amr, 
rObE, STRER » A SWE WAVE, A. THE OUTPUTS ARE 
AT WE Me FOEQUENCY , Commtieccaiipmnsiel— 
THE “Cuncten of THE Clock 16 To FURNISH THE 
“PRNING-JIGNALS TO ThE DEVICE. BT ts Also 
AMEANS BY WHICH THE WORKINGS of THE DEVICE 
ARE “TIME - SuUNCHRONIZED 2’ 
WE REFER TOTHE outpul OF THE CLOCK AS 
“HIGH FREQUENCM,’ Semmene BECAUSE WE CounT 
DowN (Bey MEANS OF A COUNTER TO BE DEKRIBED | 
LATER) To THE’FRAME FREQUENCY” ,6R BR THUS | 
ESTABLISHING A FRAME RATE. FRAME RATE IS THE, 
RATE Kt LoHICH WE DRAW ONE ComPLETE Fou re p On) 
| 5 BECAUSE TRE COUNTER PERFORMS A FIKED-RATIO- 
+ COUNTDOWN, THE Lov) FREQUENCY 15 ALWAYS 
| A LodER, MULTIPLE oF THE HICH FREQUENCH. 
Tus, BA VAQUIDG THE HIGH FREQUENCY, WE AUTOMATICALLY 
, vat THE Lod FREQUENCY OR FRAME RATES og 
DURING THIS DEVEOPEMENTAL PERIOD , WE SOPERATING 
AT FRAME RATES BETWEEN 24 AND 20 CUCLES PER 
2 StconD (CPS), BOcps S DESIRABLE AT THIS TIME BECAUSE 
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4 Q.) THE LIGHTING IN OUR WORKSHOP 1S GucH THAT AT A toWER 
‘Ca FRAME ARTE WE SEE A BOTHERSOME FLICKER , and 
ead by. ris very BASH TO eee THE FREQUENCIES 
iT? , TOC O-CHC LE UNE F NCES (2st TWICE HE 
& FRAME RATE hg tee TEES Sane WHAT IS KNOWN 


~ AS “Hue” oR UNE NOISE g WAC IF NOT SHNCHPpHe 
CAUSES. A SLOW WORARLE OF THE PrCTURE., 
INTHE FuruRE, WE WiLL INSTALL A FEE DRACK THWe 


CONnTRoL ju-E COUNTER, CIRCUIT GOMCH WILL ALTOMmC 
SUNCHROWIZE ALL FeEQuenacs To THE UME (coces) Anup 





prs: > 


THUS ELIMINATE WE NECESSITY OF HAND AD TUSTMENTS 
AND ALSO ASSURE Ad ExG<T 24 CPS FRAME RAE- 


THE SQUARE WADE OUT Put, Pes Q Owecre4 Wro 


SE Dy 
4 ys she SINE WAVE OUTPUT ts FED B INTO TWO OF Tite 
( 


ye? 








THE CouUnTER.. IT 15 NSO,THE RINING SIGHAL 
FeQ THE HORIZONAL DEFLECTION GENERATOR OF THE 
BKID SCANNER, Cro BE DECRIBED LATER ) 


CSCHIERED LaTen 
Ree CSampcte GATES yap b ALSo 1NTO A 


Yo DEGREE PHASE SHIFTER Hose OuTpuT NoD) 
BECOMES A COSINE WAVE CIN RELATION To THE 
oAPNCINAL SINE WAVE) AmB GonicH 1s SUBSFOUCAMY 
FED WTO THE OTHER SET OF SAMPLERS, ALSO 
Roth SINE AND coSINnt WAIES ARE Fed INTD 
MODULATORS CT° BE DECRIBED LAreR ) 
THE FUNCTION OF THE Clock MAY BE TAKEN ovER 
By THE TAPE RECORDER, WHERE WHE Clock Signals 
RRE RECORDED ON ONE OF THE CHANNELS AND 
USED AS DRIVING SIGNALS OF THE DEVICE”. Hus 
SYNCHRONIZING ALL RECORDED SIGNALS > WITH 
* HE" TAPE Clock? 











COUNTER § TinnG ConTReLE a? 
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“THE counTER fs A CHAIN OF BISTARLE Mul ieGproes. 

THE WPUT To THE FIRST BSMV Im THE CHA $1 

ME HICH FREQUENCY SQUARE WAVE FROM THE CLOCK, 
THE ouTPuT OF THE FIRST BSMY [S A SQUARE WAVE 
LOHICH IS EXACTLY 4& THE FREQUENCY OF THE 
weutr. THAS EACH BSMV in THE CHAIN HALVES “Reem ITS 
INPUT PRED UENCH. 

AT THE POLSENT TIME WE HAVE G BSHVS IN THE 
COUNTER CHAIN. “TRIS GIVES. A CounTDOWN RATIO OF 
Biat). Tus FoR A FRAME RATE OF 24 FRAMCS 
THE HIGH FREQUENCY Must BE 12098 CPS 

THERE 15 NOTHING MAGIC ABOUT THIS SELECTED 
RAMO GE Bia To 1. THE CHOISE OF IT AT THIS 
TIME WAS GOVERNOD B41 THE EASE WITH WHICH | 
WE ARE ABLE To ust THE HICH FREQUENCY IN... 
HE FUNCTION (sme-cosine) GENERATOR NETWORK, 

IFTWE EREQUENGHES USED IN THAT NETWORK SET 
Tem WiGh, THE GENBRATOR HOTS Nor PERFORM. 

AS WELL: AS WE'D LIKE 17 TO, WE HAVE salt 

HAD TIME To SE REDESICN THE NETWORK - HOWEU 

IT works WELL UP To IO GRIT KC es eC ace, 

OF CourS&, THE HIGHER FREQUENCH We use, 

THE GREATER "Bone $ SK RESPLUTION WE Hay 

Cm witht gt CAPAWED LATER.) 

THE QUTPUE @m® OF THE FinsT BOM, wy BESIDES 
_ Dewe pep inte-Me am osmy, 16 ALSO. FED INTO 

THE DEAAY MUCTHIBEATORS ty THE AFORE- MENTION 
 SING-CPSINE . FUNTION GENERATOR NETWOORE, AWD ACTSAS | 

A DRIWING SONAL FOR THOSE DELAY MVE. tal ortrer ions, 

IT FY CAWSESTUE DELAY MV To A SAMPLING OF | . 

TWE SINE AED COSINE SemBEEES WAVES Iv THE SAMPLERS 

AT L-WE FeEQUENCY OF THE SINE-4 COSINE WAVES IN) THE 

SAmPLEeS, tthe ARE oO CHCLES eg To SAMLE Frwy, 
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pray. " ; 
Pp pes ot ; 
THE SIGNIFICANCE OF THI THAT WE CAN GET MORE 
¢ : be 
NN THAN A 36S ROTATION, A Bone. Cro BE DESCRIBED 


MORE Full 5 


THE Timing CopTRoL. JP. A FEEeDbAck NETWORK 
LOHICH ,SUNCHRONIZES ATHE, FREQUENCHES Cae Hist 
4 Low ) To THE G CPS LINE“ FREQUENCH, THUS Doemmmedtid 
SEEK. ASSURING AN BYACT 24 €PS FRAME RATE 
LHAM @ THE erecteonic EQUIPMENT OPERATES BY Per 
RECTEVED FRom A GD EMCLE SUPPLY LINE. THIS Poem AT 
: wh WIRES AND CABLES NEAR A THRU THE 
QUIPERR RD HAS & TENDENCY Te RADIATE A CERTAN 
MOUNT DEMMIg Pome To ADTACENP PARTS, THE RESUL 
1S THAT THERE PRALWAUS PRESENT A SLIGHT VOLTAGE RIPPLE 
Ge) THE LINES, IN MHE AMPLIFIERS, AnD EVEN IN THE DC. 
REGULATED-VoLTACE SucpPLsES, THIS MAM BE ELIMINATED 
B4 EE SHIELD D a) oF HE 
SuPPLIES, OR ITM BE COMPENSATED FoR. RY SUA HRORII 
opLarwnd Ap Sek & tw 
ALL OF THE FREQYENUES TO THISNUM, wor BxNPic, LET US 
Sureost WE BLE OPERATING AT AB TIA ERAMES PER SECOND, 
Awo TRE E Ripece 15 AT GOCPS, THR PicTUAel witl TEND 
To scopi(4Y UNDULATE BECAUSE oF A BRAT SET UP BY 
THE AWo , NoN- MULNPLE FREQUENCIER, “Howt En, 
MAKING THE FRAME RATE EXACTLY BHFes, WE wil 
DRA % compcere France For EVERY A SHCLES OF HUM, 


ns ) ar THe Bae CAD 
CATOR UIGLD Be MERACED 
VEE ALTO Te 
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THERE ARE 2 INPUTS TO THE Tinwets ConTRol i OWE 15 
THE a4 Ces From tha courtav, THE OTMER IS CO cps From 
THE MINE, “THE 3469S FRAME RATE 16 FED INTO A BSMY 
WHOSE OUTPUT IS “THEREFORE 1a CPS, TRE LINE FREPUENQES 
(Gocps) 1S FED WTO A Sit COUNTER (tauny FEEDBACK TYPES 
AWD ITS OUTPUT IS IZCPS, THESE a FREQUENCIES ARE THIN 
FED INTO A PAASE- COMPARAIOR, TRE OlUTPUT OF THE PHASE. uae 
CompaARroR (A DC, VOLTAGE) 1S FED INTO A OC. Conpreliid 
OSCILLATOR, WHOSE MEAN OUTPUT FREQUENCY WILL GE TRESGRED 
Vice FREQUENCY WHICY WHEN FED INTO THE Fret ENO or Th 
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aes i “UTIL ALL THE MSMAV 'S IN THE CHAIN HAVE Sone THRU 





GLECTID WIC, GATE- COMMUTATOR Of mousstReLE Magpie 


, = ie 
Tar 


L 
BRATOR Chain 
(usmv) 
THE CHAIN OF HREEFRRBR MONOSTARLE BUCTIVIBRATORS [Ss 
scr AN ELECTRONIC COMMUTATOR LOHICH OPENS AND 
CLOSES A SERIES OF BONE GATES IN A SEQUENTIAL 


MANNER. IN OTHER WORDS HE MEMN'S FURNISH THE 
DRWING COPENING ean; SIGNALS To THE GATES, 


ee —-— 
HE IneuT To THE Fiast MSHV IN THE CHAIN [5 Nae panto 
PULSE CoAy atcrs) WHICH COMES FROM THE COUNTER, 
WHEN THE PULSE ARRWWES, fT CAUSES THE MSMV TO 
FLIP INTO tamEE ITS OTHER CuNSTABLE ) STATE , FOR 
A LENGTH OF TIME AS DETERMINED BY ITS INTEGRAL 
RC NETWORK. BY VARUING R, THE LENGTH OF TIME 
DURING LIHICH THE MSM IS IN ITS UNSTABLE STATE 
MAM BE VARIED, Got RUSHES LAOS EDS THE 
CURING THIS “OPEN” TIME, A CHANGE IN VOLTAGE 
OCCURS ON ONE OF 1S OUTPUTS . THIS VOLTAGE IS 
USED TO OPEN A NUMBER OF GATES CONNECTED To IT. 
WHEN THE “QPEN “TIME HAS LAPSED, THE MSMV AUTO- 
MANCALLY FLIPS BACK INTO ITS ORIGINAL STATE CSTABES 
Daod CHANGES BACK THE OUTPUT VOLTAGE DRNENG THE 
GATES , THUS CLOSING THEM, DURING THE FLIP-BAGK, 
A PULSE Similar To WHE ONE THAT cAustd THE 


ORIGINAL FLIP_1S. GENERATED AT NIGTHER OUTPUT | 
POINT, AND THENCE 1S SENT TO THE NEXT MEMV IN | 


THE: CHAIN JOHERE A SimiLAg OPERATION OCCURS, THUS 
OPENING THE NEXT Grour of ASSOCIATED GATES % : 
A TIME. DESCRIBED PA THE R AssocArey. HA THAL | 
3544 NSM, THES ComMurATING ACTIN contlaves - 


} 


_TAEIRINMuIntAL CHCLES,. os; is tee 
“THE "DRNING OUTPUT’ OF THE HSMN s (Seoton fal 


Fié 1.). 19-uSE To perrokm A uae 4 TASES, | 
‘Foe ExamelE is OuTPuT MAM BE WOED TO... 
CtoSE “THE LECTIONK SUIITCHES AckROS> THE 
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fe —F ag coven Lth..ABE 
: DURING “OPEN STATE 

Re t 

INTEGRATING CAPACITORS THUS CAKING THE DIsAAY RENY 
To “FLY BACK” To ITS STARING PonT, Gnemsune-eg. 
THESE SIGNALS ARE, Us FORE AS INPUTS To | 
THE FIMRACK URCLUT Spee DESCRIBED UTER Wy MORE DEIN 
ANGTHER USE OF THE MSMV OUTPUT IS To Dim OR BLAKKO 
THE USPLAY BEAM. PM APPLYING THE MOMY OUTPUT To 
TRE GRID OF THE OBPLAY CRT, THE BEAM 15 “TURNED 
—OFE” DURING THE OPEN TIME OF THE MSMV so ENGMEL 
IN TRIS MANNER, FLUBACK RETRACES , AND CERTAIN 

BONE— PLING RETRACES — CAS IN THE ARMS ,WHERE THE 
BEAM MUST MoVE FRoM THE STARTING PowT, uP TO THE 


HRN SHOULDER AND THENCE FROCEDE To DRAW ThE ARM, AND 


e 9) THAT: 
we 


|) DURING THAT "PLACEMENT “BONE DRAWING , THE BEAM 
2, 1S BLANKED out) MAY BE BLAWKED OUT AS BERED; 


vk AS MENTIONED BEFORE, THE LENGTH OF TIME 
SMV BEMANS IN ITS OPEN BxSTION 1S BErERHINED 

BY R THE IWTESGRAL RC. NETWORK, THUS RH 
VARYING OF THE RESISTNUCES ASSOCIATED WITH 
BACH MOMV-RC-NETWoRK,, AN OPERATOR IS ABLE TO 
“SET-UP” A Ficurk or CHARACTER TO HE THE OESIRE 
“BONE " LENGTHS, AND OVERALL SrRUCTURE. HE ALSO,. 
IND THIS BETUP Proce DURE , DETERNINES TRE SEQUENCE 
IN WHICH JHE PARTICULAR BONES WILL BE DRAWN, 1 


DETERMIN IS SFOU HE €E NECC<esSARY 
Son NECTION eae HE Fie back. > PLAWEING Caecibigs 


IW ADDITions To DETERMINING BND SORNG UP THE DESIRED 
Bont LEWETHS, 


THE MSMV CHAIN 15 A SLONTTHING | COMNUTATING.  . 
NETWORK LHC REGULATES THE OPENING AWD CLOSING OE. 
THE BONS GATES, TEE THE VARIOUS TASKS WHICH IT PERFORMS 
COULD BE DONE IN OTHER WAYS. SucH AS (ap*MECHANICAL .G 
nite) BINARY CouNnTER SYSTEMS WITH ANDga DPE 

Wo 


RS ¢.) OTHER ELEcTRomC AReaucsments d.) plicin 
ME CHAMICAL SUSTOMS | 









SBonE CATES. 
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Pal 
; © 
ASsocATED WITH EACH BONE, AND BRE DRWEN 
BK At HSMV OF THE MSMV CHAIN: .ARE 
A NUMBER OF ELECTRONIC GATES.» nye S 
ARE NORMALLY closed, BUT Gee AREICEE 
BY THE PRECTARMGULAR WAVE FORM RECEIVER Seo 
MEI DRIVING. MUNYIBRATOR, THERE Is AN OUTPUT 
FROM THE GATE ONLY DURING THE “OPEN “ PERICD , 
Ab TE AVATWZE OR CHARACTER OF THIS OUTPUT 
tS GOVERNED BY 
THE mPuT SIONAL, TF THE INPUT IS A BS. SIONAL, 
THEN THE OUTPUT. WILL BE A CORRESPONDING DC 
SIGNAL, CoimLand4 te THE INPUT 1S A SINE WAVE 
OR OTHER SHAPED SIGNAL, THE OUTPUT WILL 
Look LIKE THE. INPUT.) IN OTHER WORDS , THE 
GATE PASSES oR ALLOWS To Pass THRU IT AWY 
SICNAL YHATIS PRESENT AT ITS INPUT DURING 
THE OPEN -PERICO” OF THE GNE- be 4 
HE GATES FOR EACH GONE ARE IN PARALLEL ,. 
AND OPERATE SIMULTANGCUSLY , AND 
To DIFFERENT PARTS Of THE DEVICE 
“MAKE “ ) 
! wy SPACE, A GATED D.C WAVETORM CAS OLE 
| BE SHOWN LATER )MAKES A STRAIGHT BONE. 
& GATED “SHAPED "WAVETORM WILL MAKE A 
Bon E DIEM WHOSE AXIS IS NOT STRAIOFT, 
BUT HAS THE INTEGRATED, VECIORAL DIRBCTIPN 
(oa. snare) PR “D> BY JHE SHAPED INPUT, — 
ao ge gak eA Stem. Cr * THE D.C. VOLTAGE AprueD 
To WHE FIRST GATE, THE ANGLE (©) THAT ThE 
BONE MAKES WITH THE X -AXIS OF THE DISPLAY 
1S VARTER. AVARIABLE PorentTlpnpreR nay be 
USED To YARNS INPUT VOLTAGE, & OTHER MEAN 
MM RE USED oF CourSE). THE SECOND SATE 
. 4. UsEp. 
MAKES Wort 
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SEND SIGHNS | 
[a 4 
BONES AnD CONTROL THE Res NS: 


NTROL_ | fie iw LE THAT HG BON 
> 


oe: 
Lib» 


BY VARUING WAI DC, IWeUT, THE THIRD GATE ts 
USED TO CONTROL THE ANGULAR POSITION Cor may ee 
CALLED “QOTATIONAL Position”) OF THE Ski oN THE 





pry § 


BOWne, 
BRODITIONAL GATES HAY BE USTp IN SIMILAR 
FASHISN To CONTROL OTHER PARAMETERS OF THE 


Bon & — SUCH AS INTENSITY i Tet rt thc, 


watt bel GATES caLllLED" ©” aud >" SEND 
<< WIENALS To.’ iM! AM, LE= PRopUc 
RE mean ern 
& }:He TORRESPONDING CHANNELS OF THE TAPS RECORDER 
s&'g30 THAT DURING PLAUBNK THESE MULTIEEXED 7 
SIGNALS WILL BRIVE THE RONG AND SKIN PRODUCING. 
CHANISMS OF TAB BOVE, THRS AlTomaTCALLy  _ 
PRedUCING THE PREVIOUSLY RECORDED MovEméentrsdS 
OF THE BONES F ASSOC TED PKETS, ; 


S 


a oe 
a 


HE OUTPUTS OF CONSECUTIVE © GATES ARE 
ALL FED INTO THE © - SINE-CASINE FUNLTION- Gonéeshr 
AND SIMILARLY THE. OurpuTs OF GATES |ATO 
THE sive couse yurcton GEN, 
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MH -COSINDE FUNCTION GENERATOR 
. bith <E 








7 : oe a “S 
; THERE. ARE 2 SINE -@SINE FUNCNON BENERATORS . 
ONE RECEWES Ms INPUT FROM T © “GATES, 

THE GSTHER FROM tHe } GATES, 14... 
BACH GENTRATOR HAS 2 OuTPulrs 
WHE RANGE OF VOLTAGES AT THE | 
wanes” «= AWM DESIRED ANGLEIRAR Pos: 
BONE , Awd THE. TWO VRTACE OUTPATS HAVE 
RHE RELATION QF TWE SINE AND CoSINE RESPECML 
<emieweneg (SEE GENERAL THEORY) 

ty ORDER TS PROQUCE THE RELATIVE VALUES OF THE 
SINEAWQ COSINE, SAMPLES OF@KINE AND Cosmet 
WANES ARE TKEN BT REGULAR INTERVALS , AWD 
THESE SAMPLES ARE FED INTS CAPACTIORS WHICH 
WOLD THE “WAtRRE SAMPLED VOLTACES To PRODUCE 

QC. VOLTAGES. ACRESS THE CAPASTARS Ditch 
PRE AT THE LEVELS BEING SAMPLED, 





® WERE SNE-CosmE Function GENERATOR HAS 1 

ITS NETWORK A. DELAY MULTIVIOR ATOR, A NAgeoi-. 
; OUTPUT MordoSTASLE MULTWIGRATOR , a 
mm Beisie jopar = WAVE@—SAmPLNG GATES AND A HOLDING CAPACITOR 
tSeovna, On THE CaTPuT OF EACH SAMPLING GATE, 

Wasa erem set THE DELAY MULTIVIB2ATOR HAS TWO INPHTS . ONE 
ES ae hae WUT COMES FROM THE ad srAcEe OF THE 
- pers ac COUNTER J AT 4 THE HIGHP FREQUENCY AN 
tole SQUARE WAVE THPE, THIS INPLT CoeRtat Bue 
Weny-a: weies of THE DELAY MAL TO CHANGE” STATES, FT with . 
TWENEY Fargkenet es REMAIN IN THIS STATG UNTIL IT FUPS BACK 

oe ttt ete eat, AUTOMATICALLY, INTO ITS ORIGINAL STATED THE 

pirate 
LEwatH OF TIME THAT IT REMAINS ID) awe | UNSTABLE 


| MASE Tete adige 2. ud 
 OMARS OF THE NAS, «STATE 15 DETERMINED BY TAE 2% PHF, MES 


pager rtm Ceenge a™4 \oPpur CWHEW Cones FRom THE GATES) 15 
RK DL, VOLTAGE WHOSE VALUE DETERMINES THE 


OF pmme TAA bos 
‘Prius, | o MENCTH OF TNE eh DELAY MY, WiLL "DELAY, Tome 








EvClepee 


¥ i Woneg BE he, 
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THE OUTPUT OF THE DELAY MY, 1S DIE FERERTIATED 







vse 





: OU Se 


AND CLIPPED, So TRAT OWLM A, PULSE REPRESENTING 


THE TRAILING EDGE OF THE CHANGE OF-STATES 15 


SENT ON TO THE NARROR- PULSE deel 


THE IWPuT TO {HE NARROW PULS® MStv IS A 
NARROL) TRIGGER Pulst comic FROM TRE 
PELAY MV. THE OuTpur OF THE _MsmvV 15 A VERY 
NARROLD ) STRAIGHT SiDeD PULSE WHICH IS 4SED TO 
Bewe (on oPen ) 2 SAMPLING GATES. THO CATES 
ARE VERY FAST ACTING. Neeteritreep AN STHER INPAT 
To ME SATES 1S A SING DAVE CTo one) AND 
kK COUNE WAVE Cre THE OTHER) COMING FROM 

E SANBWAVE GBENGRATOR CerecxK) AND FROM THE 


x \prase - SUIFTER RESCBECTVELY, Mus THE OUTPUT 
“t Ra MES IS A VERY NARROW PULSE WHOSE HESENT - 


(og VALUE OF VoLTNGE) IB DETERMINED BY THE TIME 
SAT WHICH THE SIND AND CosIN® WAVES LOERE 
SAMPLED, > paren TINE WAS DETERMINED BY 
THE TRAJC UDGE OF THE DELAY MN. WHICH TIME 
WAS DETERMINED BY. THE: DG, VoLTASE Impressed 
UPON IT, THIS VOLTAGE SRB HAVING BEEN DETERMINED 
BY TRE cuTPUT SF THE @0ONE CATES, THE NuMBER! 6 
OF SUCH PULSTS FOR ANY GIVEN D.C .VALUE 
IMPRESSED UPON THE DELAY MN, (35 HeTER MINED 
Bu THE LENGCTR OF ANY GIVEN BONE, 

BECAUSE oF THE HOLDING CAPACITOR AscouaTey 
WITH THE OUTPUT OF EACH SAMPUNG GATE, . 
THERE APPEARS AcResS Each. CAPACITOR A 
D.C, VOLTAGE gx REPRESENTING A PARTICLE 
VALUE OF SNE SR assiNs ich Wiech a er 


TOR fol OG CAPAC Ta MAY HICKENE 1G 0230 SA 
TRE WOE SS Br nt GoETeh, 


TWERE ARE oR WAYS OF GONERATING THIS 
CONGINE Funcrion , ONG SMPLE WAY WOULD RETO. © 
LET THE OUTPIT OF THE Bont GATES SUPPL VolTAcS TO Avocined, 
SINE- Cosine POTENNOMSTERS BUT TACSE PUTS ARE Exopwewe ANDF 
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' “WE INTEGRATOR IS A HIGH GAWD AMPLI 
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HAS A FEEDBACK CAPACITOR, To ITS + ITER MED! pee : 
, EUNCTION (S$ To PERFORG CONTINUOU RANON } age ee pas cae 
of Ter THE SIGNALS “PRESENTED TO ITS . INPUFE” THERE : piace a: PR ae ae eens 
| ARE THREE RAfORS IN THE Bont Gene he SEEDED j aD. 


OPCRATOR OF THE DEVICE TO. VIEW BBH THE 
OBFECT OR FIGURE “FROM ANY Posmion , HE 
FUNCTION OF COMBINING TRESE INTEGRATOR OUTPUTS 
WA PROPBR FASHION *S CARRIED out 84 THE | 
VEAMERA ANGLE NEéTKORE” TO BE ISCUISSED LATER, 


ONE FoR EACH, COORDINATED Ke 4,452 JOFS 
IF me wh 1] AN wrtGRATOR, 15 A BG. VOLTAGE 
TNE OuTeuT 1S A RAMP FUNCTON . TRE IWITAL CondTRNS 
poe ss CSTANTUSG@ VOLTAGES ON THE ourPUur WHICH DETERMINE 
es PRE STARTING PRINT OF EACH Bone OM THE DISPLAY) 
a ARE DETERMINED B4 THE VOLTAGE ACROSS THE Feepany 
= CEPACITF CZ , IS po <F JAAT 
SGP SEER ADEE Sea ttHt  0 
es - & SEQUENCE OT D.C, VOLTAGES WILL BE TONED 


J TOE VALUES OF voLTAcE PROSTATE D Jo THE iNPut of 

AN INTEGRATOR, DETEQH (NES. HS caBeEBerre oF CHMKS 

CENATACE AT THE ourpuT, (stores), Je Ty 

gst ‘ISPUT.VOLTACES To THE X ANB 4 INTEGRATORS -REPRESBIT 
THE ToS © AND SING RESPECTIVELY THEN THE 

OURPUT OP THE IDTESRATORS OHENTREERBEERD FED 

INTO THE PRARItowTAL AND VERTKAL AmPpUTFIERS On 

A DISPLAY SCOPE VORLL CAUSE TRE BEAN TO DRAW 

A LINE ON THE SCOPE WHOSE ANGLE To THE 

HertzenTAL 15 ©. - __ 






TOGETHER” WhENTVIER TRE CJAPAGTOR 1S DSLHARCOD 


_. + et Sioesso out’ yyEe. WAAL COMDMON VorTActS ARE 
VO! mma ANO THE DISPHAY BEAN 


‘a “ ’ 
_ RETRRNS To A ZeRM’* oR STARTING POSITION, 
- Fre Feueck_cimcanr To BE DESCRIBED PERMBRHS 
Z {hE FUNCTPN oF SHoRTiG out 
DERNARmING THE CAPACITOR AS DESIRED OR REQuIRED 
To DEAD A FERS OR IMAGE.) 


BRA RAN 
WRVQVwA 
AMY PO? 0 Pade as es WHEN PRESENTED, TO ACH OF | bias 
THE HAM DERLETONOOE THE DISPLAY ILL GWE THE : a 
PRoyecTON oF THE FICKRE (er MACE PEWS DRAWN) | | | “= % 

On THE PLADE. DETERMI ad | THe COMBINATION, , 1 oe Pe 

For ENAMPLE, 1 TAE cam INTEGRATORS wAEE CUPUTS. ; 

ARE USED, THEN THE DOPLAY WILE BE A VItW WHA 1S 

Mt PROJECTION OF ThE FIEMRE Ov THE x,4 Prane, BH 
| Stegaee4, 1 THE Y farP 7 outpulS art us, TRE Veh 

WILL BE A PROTFCNO) OF THE FiotRE ON THE YZ PLANE, 


ee rei rer ee ee 
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“AWE FUN Gren af THE ruyBAUK. NETWORK tg 10 S}eekT out 
, - JOR PISCHNFGNE “THE eAPaAcitoRs Cc) Asset pth We 
INTEGRATORS AT DESIRED Times meth ala 
@Y BONES AND AT- THE END OF Cul F BONG 
GENERATION , DISCHARCINGS OF THE CaPACrTbRS CAMSES 
TAR «BEAM oF TARE DISPLAW CRT Te FLY BACK TO The 
i STARTING PONTOON, - 

An ELECTRONIC SONTUS DISCHARGES THE CAPACITOR, 
PULSES WICK CLOSE TRE StoiTeH COME FRoby anh AMPLIFIER. 
wWRCH IS WW TERN FED BY Purses(vouicen ARE SELECTED 
IAS CERIPED ) SComPInG FRom SHETED MULTWIBRAIORS 
oF WE PB CHA, ALSO, A PULSé, Skate se Bueknon 
IS DETERMINED BY THE Tint OF THE LAST homy To THE 
BEGINNING OF A NEW CUCLE ett rer: ‘homy 1S 
GENEZATED BY A BI STAALE MuLTNIARATOR, THIS 
FLUBACK, RI-STRPALE MAAN RECEIVES A PASE FRO THe 
LAST MOMV ASIT CLOSES, THIS PULSE FLIP THE BSMV 
AND IT® curpul. CAUSES THE SWiIKcHES TO CLOSE, 
TAS BsmV SANS IN THE SCE>StQcram® UTIL IT 
'RECTINES ANOTHER WwPUT PaLcse wach THis Time 
SomtS From THE Seep UNTER THE Samt Pursb 
Lhe Stuer TWe CHEN oF _Msmy So 
_ - DIODES CONNECT ALL oF THE Pucst INPUTS Te 
“TWE AMPLIFIER WAICA. ACTHATES THE SiITCHAS So AS 
To PREVEVT Puy pFEEOIWS BACK INTo HE 

» Ont. OF SEQUZNCE 
1 . TAWe ELECT pelt. sun TEAS pcmant CLOSED DURING 
1, TAG PueANod_ of AW saad banal BET LONG oR 
aa) Seale aes ir ocasa ae Cerne 


m= a er 


ee mem me me igh Sig 





| 


: * 
Lb sn 


poe [t—- 


“SK (WN Nutt WARK ’ 


TWE FANCTION CF THE Skew NETWORE 19 TO ALGEPRRAICALLY 
COMAINT THT VARIOUS. VOLTAGE. Or ee ‘I 
TNA, CHAM, KIND, CosH, kt 5 Kite 


; sink’ 
cos yt Awd Whe VIDEO Siqnal © al ‘ we the 
PROPER FoRMULAMANC REPRESENTATIONS OF THE 
GEOMETRIC PROTECTIONS GF THE FIGURE OR OBJECT 
Pa y BENG CENGPATED OR QUICK REFERENCE, A ai 
TABULAR Or MESSE VARous natleacuad 
1S GIVEN BELOW), 


Tak 2 
Kt, a afb ro) a D.C. VALUES OF VOLTAGE WHOSE RELATIONSHIP 


IS AS THE Int WD costhe (OF THE ANOLE © ©& 


DC. VALUES OF VoLTACE WHost€ RELATIONSHIP 
1S AS ME SING AWD COSINE of THE ‘ANGLE >. 


CoS ee 


Kt» RAMP FUNCTIONS OF VOLTAGE, THE ouTPUTS 
t by OF INTEGRATORS xX AWD 2 RESPECTWELY , 
WHERE THE CONSTA K, 6 A SCACING |. 
Factor,  Wwiick 15 A’ bEvice Funxnion OF TRE 
Chins c& bisetby AMPLE) Ee @OFTRE GAms OF THE WTEGRATING 
AMPLIPIERS AND Abi A Funchon SOF THE AmPLiTubt OTHE . 
INPUT SINE AWYD Gmsint WAVES 1S HE INTEGZATORS. For. . 
SIMPLICIT™ THESE EFFECTS ARE AxcounTeD For & THE use 
oF THIS "LUMPED CONSTANT” Kk, 9 
Sin Kt!) sine awn GosiINE WAVE FuNcTONS 
CoS yt: ) whose "PRES uENCH Cm™meE Hien FREQENHY 
15 BETORMINED BH -Ka.y ANP WHOSE ) 
_ AMPLITUDE 1% CONSIDERED To BE EQUAL 
To | Cone unit), (Por a WoRHAL HATWEMATICAL 
KEPRESENTATON Weo HAVE fo USE ~a Sin kat” ~ .. 
DENOTE THIS WAVE | BUT OE SIMPLIFY THE Ex PRESSIO 
w4 LoTinGg a=r unit , Lvhic mae = Shout lovelts P-2 Au 
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be fo TB 


CAPITAL A is USED T OENOT E He VIDEO 
SIGNAL WHICH Gores FRoM THE Skin 
SCANNER, THIS 1% A WIDt BAe SIQNAL 
anon iiest UPPER. FREQUEACIS 







' To sHowW Met INTER: RELANSNSGHYP OF TY 


SIGNALS, K PicpPOCRAPA IS SINEN BELOW FoR 2 
; BonES 


, fone ) GovE @& ! 
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pa Aa, 
| 0) es 


“TWO ALG EBRNC FUNCTIONS ARE POAPRMED OY . TAT 
PORTION CR THE DEVICE WMCH WE CALL TRE Seidl 
NETWORK, WANELY mucTiPLicanoN ano Apd«TION, 





ASSOUATED WITA EACH MUCTIOLIER Sie ARE INPUT 


NECESSARY TH arloW AN ANOCLOGUE MUETIPHER TO 

PERFORM THE TASK OF MUUTPLICATION. 

GH MULNPLIERS REQUI 
Qh\UTHE THREE wWeuTs To MULNPUERS.AS 


¥8)) AND OUTPUT AMPLIFIERS, HICH ARE BLECTRONICALLY 


A CEAFER. “rap” iwpuT, Tus 


“er THE IMPORTANT THING HERE ' Wor Hod WE PERFORM 


ME PARTICULAR TASK ) BUT THAT We DO PERFORM IT, 
ADDERS ARE MERELY RESISTOR NETWORKS WHICH 
ADD ThE vARious SENALS PRESENTER To IT. 


ALEEGRAICALUY SPEAKING, THE SKIN NETWORR THES. 
THE PREVIOUSLY MENTONED SicNALS AUD comames 
THEM So THAT 


x =k it cos O cos > Rasetah cihbe height 
4 = kt, sin cos ¢ Asin Ssing ooskit+ A cosesinéct 
z= kt, sin tA eos $assk,t 


HERE, %, Y AND 2 REPRE Se Rate * AZAND 2% 
vEecTotian’ Components abe (URE. BY presenTiiba 
ANY 2 OF THESE SteNALS To THE X and Y enaba 
OF BR DISPLAY SRT, THe ResursnG BDrawiG wit bE 
A PROTECTION oF TRE S BIMENSIONAL FiguRt oN _ | 
“WE PLANE DETERMINED DY TRE Coffpon Ents StLectED, 
B41 TRE GEOMETRIC SELECTION ANP COMNBWATION OF 
ALL THKEE OF “THESE COMPONENTS, ANY VIEW GEES on fi 
PROTECTION OF WE 3 DIMBNSIoAL BIGUeE HAY OF a 
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na! t 
AMERA—NELE HETUCRK ge 
: - ge » 
*: I-° NE FURcTON oF THE CanteA ALE MeWORE Is TO 
- § ALGTEBRAKALLH (CAND THUS GeEOMETRIKPLL PIBNE 
3: TRE X%¥, 4, AND @ COMPONENTS OF TA REF Dine 
| FiGuRe tw suctt A, MANNER As To AL “rpoR HE 
PRESENTATION OF AN4™T MECTION OR VIEW OF THE 
~~ FIGWRE DREN THE SUTPATSCY Mis NerwWoRk ARE 
PRESENTER To TAE _K Ave YX cHawntrs of A DIKPLAY CRT, 








A RLGERRAIC Functions ARE PERFORMED . THE FIRST 
. 1S MULTPLICATION. BH A CONSTANT, THE SECOND |S 
| apoirioN. ese et . 

TE "MULTPLICATION PY A CONSTANT” 1S IN BFEECT 

THE” TAKING OF THE SWE MID CasSINE OF THE 

ae VESTOR. AND 1S AcCeMPLUSHED BY A NETWORK r 

VARIABLE. SINE SOSINE POTENTONETGRS, ADPITEN 

iS PERFERMBD USING A FILED RESISTAARCT NETPORK. 


ANGLES © _CHRTA Pring) AND ' (PHI PRIME) 


REPRESENT THE ROTATION of THE XY PLANE AsouT 
ME X AXIS AND THE Xz PRABE Asmar THE £ AWS, 
Lf tote WIPERS 

A SIN -COMNE PoTS GANEED TOGETHER (itpon 
A COMMON. SHAET) ISTHE HECHAMISM FoR PERFORMML 
TRE PROPERLY -RELATED MULTIPUCATON By CW STANTS, te | 
The TAE SIIESS COSINES Dy THE PROPER RELATIONSHIPS | 
THERES ARE Tho SUCH MECRANISMS, ROTATION OF 
g . THE SHAFT oF. ONE, CONTROLS THE VITWING ANGLE 
2} QL THE OINER. CONTROLS Pe AMPLIFIERS ASSOCIATED ; 
_..; — WTHEL THE _Metmieky OF SINE- CosINE Pors ARE AN. 

és | - BLRCTRoe NACESSITL Fe oo 

ee TH, Ny OUTPUTS <& THIS NETeRE ARE FED ITO 
, THR @,ACRAHNGS,. ce Tus DISPUM CRT, AND REPRESENT, | 
| “IWE, BEAM— BaSiMoNAL IWPoRMATION necessary To Dead TH 




















es f ¢ DAT hac 


EVENTHAUY : WE'LL USE coNTRoLt ING GMO -HotoB Ts e 
POSINAN THE SHAFTS & + dV So THAD THE CAMERA 
ANGLES MAY BE RECORDED OW THE -fonTRoL- TAPS 


REORDER ALONG WITH SINER. CoNTROLLING INRORMAIdy 


WomMt2 wks, WE'LL VmCORD SEHALS To Lonich THE. 


StQNo S Will REACT, THUS RELPRPMIG TUE CARRRA ° 


BNGLES , 
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WE SkKiwW GENERATOR IS A FLYIRG SPOR CANNER, 

WHICH SCANS Kh SPECIALLY PREPARE PHOTOSgRamy 

V THE DENSITY OF HICH CONTAINS THE DESIRED 
=| “TRICENESS? INFORMATION, 





TWE SK GENERATOR 15 A HIGH Baker 
eencent WHICH CONVEUS IN PROPOR SEDUTN geeddion 
oo fasie DATION CR=RESREES uc 1S RETAMED in) 
FeRmM of 


MENOLYDEDTIES, Forel ion) 
. STORAGE DEVICE oR MEDIUM, 


WE FLMWG SDT SCANNER 15 @ BESHSS A SPECIAL 
CeHORT PRRSISTANCE). eaTAone RAY TUBE jp HICH 
THE BERM SWEEPS OUT A PRESLIBED RASTER 
C PATERN OF LINES) . THE REAM PRoDUCES A 
SHORT PERSISTANCE SPOT OF LIGHT BWTHE FACE oF 
THE TUBE: TS sPoT OF LIGHT 15 OPTICALLY 
CPN DUCTED ANDO FacuséD ON The PHOTOSRAPHIC 
TRAMSPAC EN CH HICH TRADSMUNTS VARUING AMOUNTS 
OF LIGHT ACCORDING To THE FILM DENSITY, Thus 
THE ProTOGRAPHIC TranSPrarswcy MoD ULATES THE 
IN TENSIT of THE LIGHT , AS THO SPOT swBEPsS 
OI. SCANS pcR0S55 IT, TH 15 POpULAIEH LIGHT 
19 COLLETSED BY A CONDENSING LENS AND | 
ReLEPLA_€ocussep ons A PHOT -muLTPLIER Thee 
WRICH CONVERTS qe MoOULATEN Lich Jo A 
VoLTho& SIGNAL CyrDeo) . (IM GENERAL THIS SKsrem 
ATS AS.A HIGH SPEtD ONNATATOR, OMmumnN 
| ARAM PLECES OF INFORMATION IW THE OFS(RED STREAM 
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his Maroon I, 


Fc ll 


eS) 
oot 
d “TRE FUXTION oF THE SKIN centeatee 1S are. GENTRATE 
Ce & & RES ADIOWAL , THE MAGNITUDE oF Lanic ENTS 
a? S, DEVANCE, ANCE, UE) oR 
a ee We Bont Wector) AND “THE S 
Se SKIN 


JRE POSITIONAL (NFORMATISN “GQT 





oh THE Sul CEMERATER MAY ALGO BE SEP 10 






4 
94 Lao 


— bo oy 
“eR SEQUENCE, | 

“HE VIDED SIGNAL IS THEN aporp (tector atiy 
SPEMING) To THE RoNE SiC NAL wD GIUING 
DISPLAY BEAIY 


WHICH REPRESENTS THE THcKNESS OF THE oPBTJECT 
OR FIGURE BEING DRADN. 


THE MovEeMtnT SOF THE FLUWC SPOT 14 CoNnTROLED | 
ae aa eget AMPLIFIERS IN Spalaania, The 
Won RUNG ae BELEN -WAut RS” A 


ARE. GENERATED 
IS THE, BEFLE eT iow QEnrRArors ores b— Hey 
Sete Ph tneteet WHICH ARE SYNCHRONIZED 
AWD DRNEN 64 


AW INPUT From THE CLOCK 


THE BASTER CPRTERD OF MEMENT OFTHE SPOT) OF 
THE SCANNER. Yohei. BASICALLY ReCTARgULAr, 
WiTh SOME LetAlizeb mopiFcATions jw THE 
PATITR A FoR. SPECIAL, SKIN-DISTORTION XC FFECTS 
AS IN LIP) EYE 4 oTnée FACIAL meseerenes. Aud 


PLASTIC - thee MOVEMENTS , Gat AS WRINKLE 
ETT ECTS LWHICH WOULD BE 


SE Awol 
DEVELOPED As N euncTions £ ANGLES ) 


DELELIO PE rue S INFORMATION such As 
CoLPpR., TEXTUe 


"SHADING , ony iL bE 
Disewssen > bee) | 
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ding Vowork A Tae Racor Q veh 
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a/ Keifer n— pi — 
i THe Funchion of the Recon DINE NEA S 






| To RECORD THE Sea eta 

| SIGNALS Cmuct PLE XED QNGLE- SARL 

| Low FoR TRAE PLAY BACK oF THESE 5, 

BR MULTI- CHANNELED Qt Cots Wee 
tRAtE- 





THE Rrooebt Rs Se ae ait 

Ok CHANKREE 49 BF CoRDE es 

| seers FOR SYUNCHAON IZATION 2 Sued fo ree é:d OW The 

SELECTIVE RECORDING OF INDIVIDUAL CAE- Gate 
>R GR mules OT GATE- WUTPUt? 19 AcconmPLIOnep 
woes th GAIES WHICH ARE ASTNATED Cama 

3 Tae MutT BEATOR?S ASSOUATED wh THe 

' ONT CATES DESIRED Tot RicorpER, A Swirttt 
MAY Be EMPLOYED T2 HocD THLUSE GRE RECORDIN. 
GATES OPENED_1F 'T 16 DESIRED To Bec wh ALL UF 
TRE BONES. CAS Al WEAADR MAY DO AT THE eC ma FF AN, 


FUSFRPEKMSTS KER S THE WRITE HEAT 5S Ath 


‘ ~ -zthl ace ) 
SVIVMED” UPSTRENY” FRoM THE REBDIERDS 
PS Fam AG JAPE Math 15 Gon ceRaATdD, THE SICHALS 
| Wich ARE PASSED BY THE Reserpine GATES ARE, 
TENCE RECPRDED ON THE TAPE Bu THE WHITE HEAR 
TYE SEMALS THUS RECORDED KQL ALMOST IMEDIATULY 
READ By THE BEAD" HEADS. reek conic THE 
SIGNALS ARE AMM FIED @ ND SENT INT > Ht 
Dont GENTRATIPED NETWORK , 
° THE TADE FoamaT iS (HeuN BELSU! 


WRITE GagcorD) - REED (Peayercr) 
. ; 3] 2| 14 var E 


Pot he aq 
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pes" 21% 

We @ock CHANNEL HAS RECORDED oN iT THE HIGH FREQUEN 
SINE WAVE. PLUS THE | ITAWT FRAME pLLse , 
THESE SHNALS ARE SEPA AFTER READING, 


AND THE SIGN WAVES pg@e SENT to THe Role 
GENERATOR, ¥ THE FRNGE PULSES ARE sent to 
TRE COUNTER CHAIN, Apt: 
ARE THE BAND D CHANNES ARE FALLED wird 
RECORDED SIGNALS, SELECQUVE RE-RECoRDING 15 
hc MPLISIED =—-—BY MAKING GoNNECTIONS &ctiverN 
TPIT SELECTED MSMV'Ss THE RECORDING GATES 
S> THAT THE'RBEATES ARE OPENED anlty puede 
THE TIMES OFB occurvance OFTHE OPENING OF} 
THE AD 4: QATES ASovclaTE D WT! ff 
THE SELECITD MomMVG , CITE varie ReeDING SPITH 5 ENED, 
FoR EXAMPLE, Suppost AN operator WisnED To 
RE “RECORD WE ANGULAR AcnoNS OF THE! 4% 4 
Bh BONES HE'D WONNOSE TE PULSED OUT PLT oF 
MSMV's #4 4G To HE 3 
ACTUATING INPUT TERMISAL OF THE BecoRDING GATE, 
THYS THE ONLY TIME ROGRDING WOULD TAICE PLACE 
WOULD Gt AT THE EXACT spss on WE TAPE 
TWAT CORRESPSNBDED TONE PREVIOUSLY RECORDED 
yh ASTIONS OF PONES 445, THE WRITE HEAD JM BEING 


gi" ACTIVATED AT THOSt qiMES WOULD OBLITERATE THE 


S 


Mh op he sear LIAL 7 


PREVIOUSLY RECORDED SIGNALS ANB LEAVE Tht 
NEWLY ERSIRTBH SIGNALS Oty THE TAPE , ThE REST 
OF THE ime , TRE RecoRDING BATTS ARE GLISED, 
way THE READ HEADS pick UP THE OLD AS WELL AS 
THT NTW SIGNALS AND TRANSMITT THEM TRRoueH 
TAT DEVICE To SrrmutWE he DRsIRED Seon benon 2 
ON THE DISPLAY. 
OUARER. WPS CHANNELS ARE USED IN SINK AR FAYION TO 
“SORTS RECORD AND Canta OTHER PARAMETERS OF 8 
THE PONE . FOR Framme THE R (eno) cnrawneL is ® 
USED To CONTRAL, THE ROTATIONAL PosiTION for TWIST) Kg 








i" F* 2.3 
conToL of MOTION { OTHER PARANT TERS 


« 4 oe 


BY CopTROLING The Spe Vogack iWburs ro 
1 + TWE BONE GATES, THE, POSTE NS, ATTATE LES 1” 
PHO" AM OTHER, GPACIALWRSERDRIL Pak BS Ane 

= CONTROLED. THE Functpn oF THE 









, GENECRTED THE, BRIRED SIGNALS 
| VAQIONS MOTIONSS SEN GENERAL THE CON 
SIGNALS ARE YERY Lov) FREQUENCY = eV Sone 
CASES PRracicaty D.C. (THE samplinG RATE FR EACH 
BWNE® SIGNAL. TO BE MULNPLEXED ts a4 TIMES PER 
StConD. IN onNE SECOND, UNLESS TRE ACTION 
t OF B® BANE 46 VERY SWIFT, THE VOLTAGE VARIATI 
j From THE BEGINING TO THE END OF ONE DRALLING 
| CHCLE. (dec) OF NE BONE (% §.G4)E1 “riba one) 
1S YERA SLIGHT. THAT IS To SAY, SUPPOSE THE ¥ WAGE 
| 


VARIES Bwetins ont $5 i OTE N Sats be 
Jo THE TURNING. SF KR POTENTOMETER, THEN THE 
" VARIATION @ FROM she BEGIWNING TOME END oF A 
Bone 1S. eeu ats WATS HICH 15 GucH b SMALL 
CHANGE THAT THE Bont AP PEARS STRAIGHT 
NETWORKS OF VARIABLE RESISTORS AND VERY 
LOUW- FREQUENCY GENERATORS MAY 
BE USED To GENERATE Giunpmicte INTERRELATE [2 
_ BON E-GREUP ACTIONS oR M3ITONS. GBS AS 
ee | WE MANIPULATION 28F THE Poff TOMETER pweUulsS 
| 











IS SIMPUPIED, IL HAY BE CONSIDERED TRAT TPE 
CONTROLS” MAY BEGME MORE AND More 
compurtR - LIKE 


“4 


WHERE MANY MOTION Funcps 
uy 


‘Sod 





, g 
a la, 


4% Gare 
WITT 





ABR\4 


D WATEFD2 N PLACE of D.C. INPUTS 





shart 


. oe IME BONES. OTHER THAN STRAIETH . For ExAPLE, 


a. - A SAMIDRTY DONT ROL IePuT WILl GIBE a wiccus AMS 
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5 A SINoSot DAL ple (i Ar THE 

2nPER Haas FREQUENCY) RA Wie MAKE A 

circ urns Gone; A SRO, SQUARE CruPE) WAVE. 
WeuUr Witt MAKE A zie BAG “VY OR SAW TooT#H 





DECZ 916M De BONES A RAMP (vPuT To TRS EWE GATES 


lout MAKE” A CURVED AR ARCHED Lon. 

: SPECLA EMCIA VEL ORSIS NAG ALS? BE yg RTED 
hilher @rforsts On Sie e [MTEC RATOR , WHOUT 
P52S/NE THONGS) THE, SAM PHL ME- WETWORES 11! ORDER 
so PRODUCE DESIRED MUTATIONS On Tie BONES 
41% RR PAE, § SUcH AS THESE MADE BIDE A OS b06 SO) 
OM MAY OTA SS IOV: Dittil BE EXECIITED 
LAER T/ME ALLOWS 


TOyv-sricks ¥ FIMGER CONMTRLS HAVE 
geen DEsichEp For EAS, MECHAVICA 
PUISUEATION OF THE ConTBo ls VPUG BE 
THe suprzecrs of LATER PATENTS. SPECIAL 

INPUTS FOR FACIAL EXPRESSIONS MAY DE 
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THES Se TEE Qmk FIN 
FRMSDUCED EPROM RURAL FACIAL 9 LIP MOTION, 
USING A NETWORK OF MRAIN GALES - 
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4 ja) Ly 
BRAD) NG guo CPLR retrore y, | wer eo 
“ee eS 2916 oe 
OO | | pasg. at Sa thouaadl 
FRE EECTRONIC SIGNALS SOMANG OUT OY THE Pa 


CAMEILA ANGLE NETWORK ARE REAM Pod TIONING 
SIGNALS 5 © Just a5 FINGERS CONTROL THE POSITION 
OF A PENGL on PAPER, WHE Function of 
THE (AND cotor) NETWORK 15 TO GOVERN 
THE BEAM JIATENSIT S I DRAWS THE FIGURE 
OR’ OBITCTy' 
SOP Pee CHIGH PREQUENCH ) VARIATIONS In inTcAsTY 
AS% abies WITH SKIN SHADES + SHADODS , Tete 
which avist Grom the SuYFACe 
VARIATIONS ln TUS SKIN. (Corer VARIATIONS IV 
: THIS a a OF IN TERMS OF A THREE 
tor (Cmutt-colsre) PRO<ESS HERE Fold Framer 
wet ee eee: TAREE DISPLAY eeepee: ALE cabo Nm 
SUPPERIMPOSED , AND EACH SPE HAS A Coo Fare 
ON 115. FACE. 24 er ING THE AWTENSITIES OF THE 
3 BEAMS , THE coeerper OPTICAL IMAGE HAS Fuct 
’ SPECTRUM COLOR. CapaBieily. THUS THIS TOPIC 
IS CALLED... SHADING (anpdcome NEwak,) 
THE SKIN’ VIDbD SIGNAL CONTAINS ME 
INFORMATION ABouT THE S- HOS 1 by, 
CRTHAGONAL DISTANCE aerween seg ae SKIN, 
INTHE Futt BASIC Fort REVI , THE RATE oi fae es 
OW WE VIDED SiGNAL 92 [Sed FO tae 
FREPUEW CY. shin VArATiosS To WeGae B~= 6 
; skins FEATURES wACH occhR ECIWEEA/ TIE | 
BOCES IF MH ABITET EF(NEG DEW) Mi THE | 
FOUAM§ 23.9 DIFFERENT IAT INE THE Sern! HEX 
Ay BATE -OF-CAANEE S1ENAL 7S O87’ LED. A Th RESHOLD 
: PPWORE YETECTS AKic LATEQ AE ASE GO A USED To AAVE TAK SKIN-SCANNIDG ROSTER "5 aoe 4 
: ~{- _ ~ PIBBSER AER. ABSQLUTE VALUE, THE Chie D ATAVT | FLAING SPOT FOCUsED _ op). TWe (oR MORE) : 
ee METAB {SALLE ED ANO | FILMS - WRERE ONE FILM CONTAINS THICKNESS 
ce eae Po rr, 1570 fear I INFORMATION AND ANOTHER CONTAING suRTAct | 
: sd : COLOR, PAITERN OR TEYTURE. INPORMATION, 
5 FOGE SH KECTS (SESGouS she)? : 


Aré fLODUED /y ACCO IFA) THE 
SK/VECTOR POSITION WHICH IS A 
ee Fr oye PHASE OF THE hid 
UENEY SIC WAU pr20/" 77H ° 
ee APDINDN, A HOW FREQUENCY Wopace 
aR A Foc y$* 2eLN MAY eee) Wee 


HEAVY UP TPR TH ce eas ih 
A<Tiow ALSO BREWS SYcHhD - 
; NoUS LoTH PRASD OF Haan Sun? WAVE, 
we vor vasa FLAT COUR EFFEAS, OR GREYS OR TEXTURES YUE 
| Gent Pome May BE PRODUCED BH. on clN. THESE INTENSITY— 
| MODULATING SIGNALS AEBS uunctionl teen ThE 
PONE GATES 6616NED Fog. THAT. Pugpost.. THE 
path PUT To TRE GATES HRT A AIGH FREQUENCH OF 
BR CERTAIN ms bicn WHEN APPLIED. TO MODULATE THE DEAM INT 
DUILTING THE NROAWING OF A PARTUM RONE WILL GUE. 
A TEXTURE D PATTEIZN . MORE SPECIFICALLY DEO 
_ SIGNS GRINDS DEGIRMD OE PRESCRIAED 
| DESIGNS MAW BE APPLIED IN THIS. MANNER A GV &... 
THE SP PESIRED Ex TERICR_ APPEARANCE oF 
, PERSEEERT KS A SOAP BOK OR SOMMER CON hE 
PRoDucT , oR A SHIRT. perrer ni CON ees) 
OR A BUR PATRERN ON AN ANIMAL CHARACTER) 
(TS CENERATE® TRIS WrENsITs Nipko , ANOTHER 
SCANNER, Wold BE REQUIRED J Or j A SP poate . 
SCLAPNING Regen as DAERS UBTICAL MEA pets) 






a . 





* te te ee ar ae eM 






Be | OVRLND PeEvENTION AWD SCAN CONnvERSIOW 


| | S\N FM x 

 DEWUSE THE bePLAY BENET 1S DRAWING A S-DINENS ONAL t | a: 
PROTESTION OF A 3-DIMENSIONAL IMAGE IN A” = 
CowttNucusS MANNER it 16 NECESSARY To PRIDE 
AMEANS OF PREVENTING THE BEAL) FROM 


1 DRAWING ONEI2. A portion OF THE Ib A MULTIX GUN ScoPE THUS BMLOUBO (LL 
WAS ALREADY BEN DRAWN, THES Seen CONTA TRE MAWCE ThLS DRADN FoR a 
DEVICE FoR “OVERIAP PREVENTON” HAS THE oF TIME CSP NESESSAAH For P} Seen 
FUNCTION. OF DOING AWAY LOM” GHOST” IMAGE OR SCAN ONURANG. ong DRAWN {MAST 
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